not replace the interaction with a medical professional, information from the internet was found to have an impact on discussions with medical professionals regarding potential treatment options. 5 This has led to speculation that information online, which is often not peer reviewed and may reflect commercial interest rather that the best course of treatment for the patient, could lead to inaccurate or inappropriate perceptions of healthcare modalities among members of the general public. 1, 3, 5 This is of concern as 50% of dentists say patients have discussed information relevant to their treatment that they have found online, 8 and over a third of dental patients have researched their condition or procedure online. Two thirds of patients who research health information online claim that it has an effect on decisions regarding their treatment. 9 Inaccurate information from the internet can lead to a disagreement on a course of treatment between a clinician and patient. 10 In March 2012 the General Dental Council (GDC) published the Principles of ethical advertising 11 -a guideline for dental clinicians' use during the creation of promotional material. This was as a result of an initial consultation in 2010 that carried concerns around the methods of advertising that were being used by some practioners. 12 Of all cases
INTRODUCTION AND OBJECTIVES:
As of 2013, two billion people have access to the Internet. 1 Around 34.5% of dental patients have either researched their condition or treatment online. 2 Today dental practices use the Internet and their own websites to market their services to the general public. The public in turn can use these websites to find out a little more about the practice or their clinician and the treatments that they provide. Websites can be published by almost any person or institution, and medical information websites in general are rarely the subject of peer review. 1, 3 Patients may therefore find it difficult to discern between websites with valid information. [3] [4] [5] [6] [7] A survey conducted in 2007 found that many people preferred to initially view healthcare information online rather than seek the view of a qualified medical professional. 5 Although the online information did
Objective To evaluate orthodontic practice websites for the reliability of information presented, accessibility, usability for patients and compliance to General Dental Council (GDC) regulations on ethical advertising. Setting World Wide Web. Materials and methods The term 'orthodontic practice' was entered into three separate search engines. The 30 websites from the UK were selected and graded according to the LIDA tool (a validated method of evaluating healthcare websites) for accessibility, usability of the website and reliability of information on orthodontic treatment. The websites were then evaluated against the GDC's Principles for ethical advertising in nine different criteria. Results On average, each website fulfilled six out of nine points of the GDC's criteria, with inclusion of a complaints policy being the most poorly fulfilled criteria. The mean LIDA score (a combination of usability, reliability and accessibility) was 102/144 (standard deviation 8.38). The websites scored most poorly on reliability (average 43% SD 11.7), with no single website reporting a clear, reliable method of content production. Average accessibility was 81% and usability 73%. Conclusions In general, websites did not comply with GDC guidelines on ethical advertising. Furthermore, practitioners should consider reporting their method of information production, particularly when making claims about efficiency and speed of treatment in order to improve reliability. Research commissioned by the GDC in 2009 demonstrated confusion by members of the public regarding the use of specialist titles among dental professionals. 12 'Specialist sounding titles' were believed by members of the public to be equivalent to that of a specialist, and although a 'specialist' was seen to be an important title, few members of the public were sure what this actually meant. The importance of accurate use of titles is enshrined in law, with the Dentists Act of 1984 making it an offense for a dentist to use a title or qualification other than the one they are registered with the GDC. 12 Complaints about websites generally focused on the use of inappropriate terms or a lack of explanation around specific claims made on these sites. 12 In all, the implication of a lack of clear guidance surrounding these issues was that there was a risk that members of the public could be misled with respect to the level of expertise and quality of clinical work that could be provided. 13 Against this backdrop a guidance document was produced by the GDC. 12 • Evaluates the reliability of information of orthodontic practice websites.
• Outlines the GDC regulations on ethical advertising.
• Stresses that practice websites should not mislead the public and quality of information presented needs to be improved.
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BRITISH DENTAL JOURNAL 1 of the basic principles were based upon the European Union (EU) Manual of dental practice, a document produced to help aid the movement of dental professionals throughout the EU. 14 The GDC document has guidance on websites, advertising services, specialist titles and honorary degrees and memberships. 11 To date, the authors have found few papers that review the quality of dental practice websites. Nichols et al. published The quality and content of dental practice websites in 2011. 15 This paper demonstrated that few dental practice websites complied with regulations at the time.
The LIDA instrument is one of many tools that have been used to assess the quality of healthcare websites. It has previously been used to measure the quality of information presented online about orthodontic extractions, 1 pain during orthodontic treatment, 16 colorectal cancer, 17 and vascular surgery.
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The tool itself is composed of a questionnaire in three separate sections, examining the websites usability, reliability and accessibility. The aim of this paper is to assess the compliance of orthodontic practice websites to a relatively new set of guidance notes, as well as the websites quality and reliability using the LIDA instrument. 19 
DESIGN, MATERIALS AND METHOD

Search engines
The three most used online search engines in the UK were selected for this study. These included Google, Yahoo and Ask. 20 UK specific (that is, www.google.co.uk, www.yahoo. co.uk and www.ask.co.uk) websites were used for the study, in order to help reduce results from outside of the UK.
The term 'orthodontic practice' was entered into each of the engines and the top ten unique websites in each engine were analysed according to a Principles of ethical advertising-based criteria and the LIDA instrument. The searches were conducted in order of the search engines popularity, with the Google search being analysed first, Yahoo second and Ask last. Websites that had been analysed as a part of a previous search were skipped and the next website reviewed. Websites of mixed practices (that is, practices that were not entirely based in orthodontics) were excluded. A total of 30 websites were analysed. Websites that were not based within the UK were omitted from the study.
GDC criteria
The websites were reviewed thoroughly, and compared to nine aspects of the principles of ethical advertising document. Areas reviewed included: For practices providing NHS treatment, a note was made if there was an explicit, accurate statement regarding eligibility for NHS orthodontic treatment. A gold standard of 89% (8/9) was set for the GDC guideline assessment.
LIDA criteria
The websites were graded on three aspects of the LIDA instrument, namely: Due to the lack of a peer review system in the publication of many healthcare websites in general, 1, 3 reliability is perhaps the most important of all the sections measured by the LIDA instrument. This was measured solely by use of a questionnaire. Websites that were deemed to have presented only 'background' information on orthodonticssuch as presenting various types of appliance (that is, fixed, removable and functional) and the roles and function of orthodontics were not deemed to require the use of references.
The LIDA questionnaire was used for each website. Each question was rated between zero (never) and three (always) with a higher score in each section associated with a more favourable outcome. A gold standard of 90% for the LIDA was established for each section, as previously used by Cobourne et al.
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RESULTS
All data collected was compiled into a table. Data was collected by a single practitioner in order to reduce variability with regards to the use of the LIDA score. Figure 1 shows a box and whisker representation of the results.
Of a maximum total of nine for assessment of the GDC criteria, practice websites ranged from two (22%) to eight (89%) with a mean average of 5.6 (63%). Requirements of the GDC guideline that were most commonly omitted included a copy of the practice complaints policy (included in 2 out of 30 websites -6.7%) and an indication of when the website was last updated (8/30 -27%). GDC details of clinicians and a link to the GDC website were both omitted in 50% of the websites reviewed. The country of qualification of the orthodontist was mentioned in 21/30 sites (70%). Listing of clinicians' qualifications was given in 26 out of 30 websites (87%). Contact details of the practice were listed in 28/30 websites (93%), and all 30 practices listed their address. One website attained the benchmark 89% score. The number of websites compliant with each criteria is shown in Figure 2 .
Of 30 websites listed, 24 offered NHS treatment. Of those, 17/24 explicitly stated the correct criteria for acceptance for orthodontic treatment, with one website incorrectly claiming NHS treatment was available for all children.
The LIDA score was split into three key areas -accessibility (A), usability (U) and reliability (R). The websites were scored according to a specific set of questions in each region and a total score found for each website. Total LIDA scores (T) ranged from 79-118/144 (55-82%). The mean average total score was 102.3/144(72%) No website reached attained the 90% benchmark score as set out at the beginning of the study.
Of the three key sections, websites on average scored best in accessibility and worst on reliability. Results were as follows:
• Accessibility mean average 50.9/63 (81%). Range: 38-60/63 • Usability mean average 39.5/54 (73%).
Range: 26-45/54 • Reliability mean average 11.7/27 (43%).
Range: 6-18/27. Few websites listed risks of treatment on their website (6) , and 18 sites did not provide price lists of private treatment options. These may be areas that are important for patients to make a choice regarding treatment for their malocclusions.
DISCUSSION
There are two distinct types of search engine available for use. The first is a directory (eg yahoo.co.uk). Here, human editors vet websites that they think may be valuable for users and manually compile a database of websites. Secondly, there are 'spiders' (also known as 'crawlers', such as google.co.uk). These sites automatically compile their lists based on website text or keywords. The use of further search engines within this study (such as Bing UK) would likely have given similar results, as both types of engine were included in the study. As mobile search engines are able to use location data to customise search results, only desktop searches were used.
Following direct contact with clinicians, the internet is the second commonest source of healthcare information for adults. 7 In the United States alone 17 million adults have used the internet to research dental information specifically. 16 The most common reason why patients research healthcare information online is to search for information relating to conditions and treatment. 4 Many clinicians are sceptical of the validity of information found online, 5, 8 as the Internet is a medium that allows almost anyone to publish information,. This may lead to patients researching information that is inappropriate or inaccurate. [3] [4] [5] [6] [7] In general, websites poorly adhered to the GDC guidelines. Of 30 websites studied, none scored the maximum of nine out of nine. Four websites achieved the established gold standard of 89% (8/9). In this study, the area that most websites were non-compliant with was the publication of a complaints policy. Publication of such a document may help patients in resolving a complaint more efficiently, and easy access to this document for members of the public may even help prevent such complaints being escalated.
Details of practice services, personnel and qualifications may be seen by members of the public as important before making their decision to seek treatment with a particular clinician or practice. Furthermore, misleading information may damage the relationship between the practitioner and patient irreparably. 13 Practices that fail to ensure that relevant details are included, or accurately updated, online as part of their marketing strategy are vulnerable to such complaints in the future.
Nichols et al. 15 reviewed dental practice websites and compared them to the Health on the net foundation code of conduct 21 with respect to claims made on their websites, and whether such claims had been appropriately referenced. Interestingly, they found that 4% of dental practices made such claims. By contrast, 37% of orthodontic practice websites have made claims regarding treatment, many of which may be outdated or against the available evidence. 22, 23 When making claims for the efficiency or advantages of any form of treatment, practitioners must be careful to ensure that such statements are based on the best available evidence rather than claims made by manufacturers. This is of particular importance as a high number of claims that reached the Fitness to Practise panel in 2009 were related to claims by practitioners made on forms of treatment. 12 Publishing accurate information online may reduce the possibility of a disagreement over a course of treatment. 5, 10 Practitioners should also consider publishing references alongside such claims to provide reassurance that they are following the evidence base. Orthodontic practices may also like to consider discussing the limited eligibility of children to be treated under the NHS and ensure any statements regarding this are kept contemporaneous to ensure that patients are not misled.
Practices performed relatively poorly with the LIDA scores. Three websites scored above the 90% standard for accessibility. This was the best scoring of the three sections, with reliability scoring the worst. Although the overall score of 71% falls below standards set, it is higher than average scores reported by Cobourne 1 and Livas. 16 The use and reporting of a sound evidence base for information posted online could increase reliability scores by up to 30%. Furthermore, external review of the website, both by independent experts and patients would evidence a more reliable source of information. Frequent updates and response to recent events (such as through a blog) would improve scores further. Practitioners looking to improve usability scores also have a number of options. A clear statement of which demographic would be treated in the practice should be included in the site. A well-structured site with consistent page layout is a simple way to make a more usable website. The highest scoring websites included videos and pictures, which would be used to highlight treatment options or to promote other areas of the practice itself.
The LIDA instrument has been demonstrated to have good internal validity. 19 A criticism of the tool is certainly that there seems to be little evidence of external validity, of how well the tool correlates with other tools used to assess healthcare websites. However, it must be borne in mind that there currently appears to be no single 'gold standard' for assessing healthcare websites, and as such measuring its external validity may be problematic. The LIDA tool has demonstrated, however, that it can be used over a wide spectrum of specialties. 1, [17] [18] [19] It was also chosen for this study as it enabled an in-depth review of each website. Other instruments were discarded due to their lack of breadth in this regard.
CONCLUSION
In summary, practices complied poorly with the GDC ethical advertising criteria. This document was produced as a response to a high number of complaints reaching the Fitness to Practise Committee surrounding advertising. As such, it is important for websites to include accurate, contemporaneous information, and for them not to mislead the public. Any claims from practices regarding the efficacy of their treatment must be founded on a sound evidence base, and clinicians should consider reporting the source of such statements. It is hoped that this paper will draw attention to and raise awareness of the GDC guidelines on ethical advertising and help to improve the quality of information made available to the public.
